Abstract: The 1:1 reactive intermediates generated by the addition of alkyl isocyanides to dialkyl acetylenedicarboxylates were trapped by 2-quinolinol to yield highly functionalized ketenimines and, in some cases, minor amounts of 1-azabuta-1,3-dienes.
INTRODUCTION
Ketenimines are important reactive intermediates that occur as transient compounds in many thermal and photochemical reactions. 1 There has been intense interest in their reactions, such as cycloaddition, 2 nucleophilic 3,4 and electrophilic addition. 5 They have also found widespread use as reactive starting materials for the formation of four-, five-, and six-membered heterocyclic ring systems. [5] [6] [7] Methods for the synthesis of ketenimines have been extensively reviewed. 8 The addition of nucleophilic carbenes, such as isocyanides, to dialkyl acetylenedicarboxylates was investigated in detail. 9 The trapping of the 1:1 intermediate formed between dialkyl acetylenedicarboxylates and isocyanides with OH, NH, and CH acids has been widely studied. [10] [11] [12] [13] [14] In continuation of our interest in the application of isocyanides in multi-component reactions, MCR, [15] [16] [17] [18] an efficient synthesis of ketenimine 4 from alkyl isocyanides 1 and dialkyl acetylenedicarboxylates 2 in the presence of a strong NH-acid, such as quinolin-2-ol, is reported herein. In some cases, minor amounts (13-25 %) of 1-azadienes 5 were obtained (Scheme 1). 
RESULTS AND DISCUSSION
The reaction of alkyl isocyanides 1 with acetylenic esters 2 in the presence of an NH-acid, such as quinolin-2-ol, afforded the isomeric highly functionalized ketenimines 4 in fairly good yields.
The structures of 4 and 5 were deduced from their elemental analyses, mass spectrometric data, and their 1 H-and 13 C-NMR, DEPT and IR spectral data, given below. The structural assignments of 5a-c made on the basis of their NMR spectra were supported by their IR spectra. Of special interest is the strong ketenimine absorption band at about 2079 cm -1 . Based on the wellestablished chemistry of isocyanides, [19] [20] [21] [22] it is reasonable to assume that 4 and 5 result from an initial addition of the alkyl isocyanide to the acetylenic ester and subsequent protonation of the 1:1 adduct by the NH-acid. Then, the positively charged ion 7 can be attacked at two positions by the nitrogen atom of the anion of the NH-acid. Conjugate addition produces the ketenimines 4 and direct addition leads to the 1-azadienes 5 (Scheme 2). Scheme 1. A possible mechanism for the preparation of 4 and 5.
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EXPERIMENTAL
Melting points were measured on an Electrothermal 9100 apparatus. Elemental analyses for C, H, and N were performed using a Heraeus CHNO-Rapid analyzer. The IR spectra were measured on a Shimadzu IR-460 spectrometer. The 1 H-and 13 C-NMR spectra were recorded on a Bruker DRX-300 Avance instrument with CDCl 3 as the solvent at 300 and 75 MHz, respectively. The mass spectra were recorded on a Finnigan-Matt 8430 mass spectrometer operating at an ionization potential of 70 eV. The alkyl isocyanides, dialkyl acetylenedicaboxylates and 2-quinolinol were obtained from Fluka and were used without further purification.
Typical procedure for the synthesis of ketenimines and 1-azadienes (4 and 5)
To a stirred solution of dialkyl acetylenedicarboxylate (2 mmol) and alkyl isocyanide (2 mmol) in 10 mL of CH 2 Cl 2 , 2-quinolinol (2 mmol) was added dropwise at 0 °C over 10 min. The reaction mixture was then allowed to warm to room temperature and stand for 24 h. The solvent was removed under reduced pressure and the residual solid was recrystallized from diethyl ether. The oily products were purified by preparative TLC on silica gel (Merck silica
